Twenty-year trends in the prevalence of disability in China

Introduction
Disability is common in both developed and developing countries. 1 An estimated 650 million people worldwide live with some form of disability. 2 The way that disability is conceived has changed substantially in recent years, the current focus being on three areas of impairment: bodily functions and structures, activities and participation. 2 In this study, disability is defined as one or more abnormalities in anatomical structure or the loss of a particular organ or function (either physical or psychological) affecting a person's ability to carry out a normal activity and to participate fully in study, work, and community and social life. In the United States of America, about 50 million adults suffer from various forms of disability, including hearing loss, visual impairment, cognitive impairment and limited mobility. 3 In China, about 85 million people have a disability or another condition that affects their daily lives and social activities. 4 Furthermore, disability can lead to limited access to education, health care and rehabilitation services, to the detriment of the disabled people, their families and local communities, health-care systems and social security systems. 1, 5 Therefore, specific strategies, policy initiatives and sustainable programmes are needed to improve the health status of the disabled population.
Several studies have explored trends in disability among different populations. According to prevalence estimates, in the United States 51.2 million people aged 6 years or older (18.1% of the age group) reported having a disability in 2002, compared with 54.4 million (18.7%) in 2005. 6 Freedman et al. 7 systematically reviewed cross-sectional and cohort studies and reported a general decrease in the age-adjusted prevalence of disability in the population aged 65 years of age or older in the United States. A similar decrease in disability prevalence was reported for Spain's population aged 65 years or older. 8 In terms of life expectancy, the Netherlands reported an increase in the number of years lived with minor disabilities 9 and Japan reported a decrease in the number of years lived with severe disabilities. 10 These mixed findings may be attributable to different indicators, disability contexts and study populations. 11 In China, two large-scale nationally representative household surveys were conducted from 1 April to 30 May in 1987 and 2006. 12, 13 The resulting figures have been used in epidemiological studies to conduct specific analyses of different types of disabilities, [14] [15] [16] [17] [18] [19] [20] [21] rural/urban disparities in disability prevalence 4 and disability-free life expectancy. 22 Using different survey series, Phillips et al. 23 described the prevalence of mental disorders in four provinces, and Chou and Leung 24 evaluated self-reported disability among the elderly in Hong Kong Special Administrative Region. These studies have primarily provided a demographic profile of people with disability in China. However, there is no scientific evidence of the magnitude of the problem of disability across the entire nation that will allow for complex survey designs and age-adjusted analysis of trends in disability prevalence nationwide.
China has undergone rapid social, economic, political, institutional and demographic transitions. Thus, understanding the magnitude of the burden of disability and its trends over time is essential for improving the health of the population and enhancing the lives of people with disabilities.
In this study, our primary objective was to assess changes in the prevalence of disability in China during the 20-year period from 1987 through 2006. We also aimed to investigate Objective To evaluate changes in the age-adjusted prevalence of disability in transitional China from 1987 to 2006. Methods Data from nationally representative surveys conducted in 1987 and 2006 were used to calculate age-adjusted disability prevalence rates by applying appropriate sample weights and directly adjusting to the age distribution of the 1990 Chinese population. Trends were assessed in terms of average annual percentage change. Findings The estimated number of disabled people in China in 1987 and 2006 was 52.7 and 84.6 million, respectively, corresponding to a weighted prevalence of 4.9% and 6.5%. The age-adjusted prevalence of disability decreased by an average of 0.5% per year (average annual percentage change, AAPC: −0.5%; 95% confidence interval, CI: −0.7 to −0.4) during 1987-2006. However, it increased by an average of 0.3% (AAPC: 0.3%; 95% CI: 0.1 to 0.5) per year in males and by an average of 1.0% (AAPC: 1.0%; 95% CI: 0.8 to 1.2) per year among rural residents, whereas among females it showed an average annual decrease of 1.5% (AAPC: −1.5%; 95% CI: −1.7 to −1.3) and among urban residents, an average annual decrease of 3.9% (AAPC: −3.9%; 95% CI: −4.3 to −3.5). Despite significant declining trends for hearing and speech, intellectual and visual disabilities, the annual age-adjusted prevalence of physical and mental disabilities increased by an average of 11.2% (AAPC: 11.2%; 95% CI: 10.5 to 11.9) and 13.3% (AAPC: 13.3%; 95% CI: 10.7 to 16.2), respectively. Conclusion In China, the age-adjusted prevalence of disability has declined since 1987, with inconsistencies dependent on the type of disability. These findings call for continuing and specific efforts to prevent disabilities in China.
any changes in the leading causes of disability that may have occurred over that time and that could potentially explain the changes in overall prevalence. Since 80% of all those who are disabled live in developing countries, 25 most of which are going through an epidemiologic and sociodemographic transition, the findings from this study may be broadly reflective of disability trends in the developing world at large.
Methods
Data source
We obtained data from the 1987 and 2006 national surveys of the non-institutionalized population of China. 12, 13 Both surveys used multistage, stratified random cluster sampling, with probability proportional to size, to derive nationally representative samples. The surveys were approved by the State Council and conducted in all province-level administrative regions of mainland China by the Leading Group of China National Sample Survey on Disability and the National Bureau of Statistics. Within each region, sampling strata were defined based on subordinate administrative areas, local geographical characteristics or local gross domestic product, where appropriate, to allow for anticipated regional variability. Within each stratum, a four-stage sampling strategy was followed involving four natural administrative units (i.e. county, town, village and community), and sampling was conducted with probability proportional to cluster size. The sampling interval (i.e. the total population divided by the number of units at each stage) used the most up-to-date population and address information from the Ministry of Civil Affairs and Public Security in Beijing. Both surveys excluded the institutionalized population and together comprised a total of 424 counties (3169 communities) in 1987 and 734 (5964) in 2006. 12, 13 The final sample size was 1 579 316 in 1987 and 2 526 145 in 2006, figures representing 1.5 and 1.9 per 1000 noninstitutionalized inhabitants of China, respectively. All survey respondents provided consent to participate to the Chinese government.
The survey protocol and survey questions were reviewed by leading national and international experts, and the sampling scheme was reviewed by experts from the Division of Statistics of the United Nations. 12, 13 A standardized protocol was adopted in both years to ensure the comparability of the survey results. Two pilot studies were conducted in different provinces before each survey. Strict quality control measures were implemented at every step during each survey, from the drafting of the sampling frame through field sampling, from the filling out of the questionnaires to the checking of the returned forms, and from data input to the checking of data quality.
12,13
Measures
In both 1987 and 2006, trained field interviewers used a structured questionnaire to inquire about visual, hearing and speech disability, physical or intellectual disability and mental disability ( Table 1) . Those who responded "yes" to any of the corresponding questions and all children aged 6 years or less were referred to different designated physicians for further disability screening and confirmation. A designated physician performed medical examinations and followed diagnostic manuals to make the final diagnosis and assess the severity of the disability, if any, and to confirm its primary causes. Respondents with multiple positive answers were examined by multiple specialists (a separate doctor for each disability). The primary causes of each disability were recorded. Hearing disability refers to permanent hearing loss of varying degrees from any cause or the inability to hear at all or to hear clearly any nearby sound or voice. These deficits affect daily life and social activities. Speech disability refers to any type of language disorder. Because successful treatment takes more than 1 year and the disability is generally present for more than 2 years, the patient cannot take part in normal language exchanges, which undermines his or her daily life and participation in social activities. Physical Do you or your family members have any difficulty walking, standing, squatting, climbing the stairs, grasping, washing and rinsing, or dressing?
Physical disability refers to a loss of motor function of varying degrees or to limitations in movements or activities resulting from deformed limbs or body paralysis (palsy) or from deformity caused by damage to the structure or function of those body parts involved in mobility. Intellectual Do you or your family members have any difficulty studying?
Intellectual disability refers to lower than normal intellectual ability and is accompanied by adaptive behaviour disorders. This kind of disability results from impairment of the structure and functions of the nervous system, limits individual activity and participation, and requires all-round, extensive, limited, or intermittent support.
Mental
Are you or your family members forgetful? Or do you have difficulty concentrating? Or can you not control your moods? Or do you have strange behaviour that is out of the ordinary? Or are you addicted to alcohol or drugs?
Mental disability refers to psychiatric disorders lasting more than 1 year that manifest as cognitive, affective, and behaviour disorders affecting the daily life and social participation of the patient.
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Statistical analyses
All data were entered into a customdesigned database and analysed using SAS Version 9.2 (SAS Institute, Cary, USA). Allowing for the complex sampling design, we constructed sample weights using standard weighting procedures. 26 For each cause we calculated the weighted proportion of its contribution to a particular disability, and we ranked the proportions thus obtained to determine the five leading causes of each disability. We also calculated separately a given cause's contribution to different disabilities. We used the SURVEYFREQ procedure 27 to estimate the weighted prevalence of disability of various types, with 95% confidence intervals (CIs), for the overall population and for different population segments.
Allowing for changes in the age structure of the population over time, we calculated the age-adjusted prevalence of disability through direct standardization using the 1990 census-derived Chinese population as the standard. 28 We estimated the annual change in age-standardized prevalence and its associated 95% CIs using the two-point percentage change annualized estimator (PCAE), which is based on the first and last rate only, not the intervening rates, but is robust whether the annual change in rate is linear or not. 29 A PCAEassociated P-value < 0.05 was considered indicative of statistical significance.
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Results
The 1987 and 2006 surveys were nationally representative. Compared with the 1987 study population, the 2006 study population included more adults aged 18-64 (65.7% versus 57.8%), more seniors aged 65 years or older (9.9% versus 5.7%), more males (50.7% versus 50.5%) and more urban residents (33.5% versus 15.6%).
In both surveys most disability occurred among rural residents ( Table 2) . Hearing and speech disabilities were predominant in both years and accounted for 44.5% of all disability in 1987 and for 38.0% in 2006 (Table 2) . Table 2 shows that in 1987 the crude number of disabled people was highest in the population aged 18-44 years. Almost 20 years later, the largest estimated number of disabled people had shifted from this group to that of people aged 65-74 years (12.9 million versus 18.8 million, respectively). Despite this, an estimated 17.0 million people aged 18-44 years had a disability in 2006 (Fig. 1) . The weighted prevalence of disability increased with age in 1987, and this monotonic pattern persisted in 2006 among people 7 years of age or older (Fig. 1) .
Between 1987 and 2006, the estimated number of disabled people rose from 52.7 million to 84.6 million. This corresponds to a weighted prevalence of 4.9% in 1987 and 6.5% in 2006 (Table 3) . The overall age-adjusted prevalence of disability decreased significantly, by an annual average of 0.5% over the 20-year period (Table 3) . It increased significantly for males and rural residents but decreased significantly for females and urban residents and in the areas of visual disability, hearing and speech disability, intellectual disability, physical disability and mental disability ( Table 3) .
The 20-year upward or downward trend in the prevalence of visual, hearing and speech, physical and intellectual disability did not vary by sex or place of residence (urban versus rural) ( Table 4 ). The prevalence of mental disability increased significantly over time among males, females and rural residents but not among urban residents (Table 4) . 
Discussion
This study demonstrates that many people suffer disabilities, and their numbers will increase because of the rapid changes occurring in everyday life in China. Although the prevalence of disability in China (6.5%) is much lower than in countries such as the United States (18.7%), more people with disabilities would probably be identified in China if national surveys measured disability in terms of the activities of daily living and instrumental activities of daily living, instead of the more narrowly defined impairments confirmed by a physician examination. The current findings could be only the tip of the iceberg; hidden beneath the surface could be millions of other lives affected by disability in China.
The weighted prevalence of disability increased over 20 years in China, as it did in the United States. 6 This finding could be attributable primarily to the increase in the life expectancy of the disabled population over time. 4, 9, 10, 22 After controlling for such an ageing effect, we found that the adjusted prevalence of disability has decreased significantly over time in China. This finding is consistent with the decreasing trend observed in people aged 65 years and over in the United States 7 and Spain 8 and fills a knowledge gap in the existing literature on China. Trends in disability in different population segments have been studied widely. The present study identified an increase in the age-adjusted prevalence of disability among males and an opposite trend among females in China. Such a disparity in disability by sex is not in line with previous findings.
6 10 reported more years without disability among females (73.0 years) than among males (69.7 years) in Japan. This similarity between Japan and China, both of which differ from the United States, suggests that the sex disparity in disability could be the result of cultural influences. 31 analysed cross-sectional data from 5888 community-dwelling people and suggested that sex-based causal differences (e.g. a higher prevalence of obesity in women) might explain 12.9% of the disparity in disability between the sexes. Similarly, it is possible that the dissimilar distribution of causal factors in males and females in the present study explains the observed disparity by sex. Nevertheless, such observed disparity highlights the need for further investigation among different population segments.
This study revealed that both physical and mental disabilities have increased significantly in China over the past two decades, whereas disabilities in vision, hearing and speech as well as intellectual disabilities have decreased significantly. This finding is consistent with those of previous descriptive Chinese studies. 15, [18] [19] [20] [21] 23 In a study that examined the epidemiological distribution of physical disability, Luan and Liu 21 reported that its prevalence varied among different regions in China. In describing the epidemiological profile of disability associated with mental disorders in four provinces of China, Phillips et al. 23 indicated that this problem is being overlooked and suggested an urgent analysis of the situation. Like these studies, the current one enriches the literature by providing data on the magnitude of the change in the burden of different disabilities over time. Because mental disability is more prevalent among socioeconomically disadvantaged populations 32 and physical disability is more prevalent among rural populations, 21 the current findings alert experts to the importance of taking actions specifically designed for each target population to relieve the burden of disability in the community.
This study also demonstrates changes over time in the leading causes of disability in China. The fact that fewer infectious and genetic diseases were causes of disability in 2006 than in 1987 may point to improvements in public health in China during the 20-year period. For example, polio vaccination schemes 33 may have contributed to a reduction in poliomyelitis, which causes physical disability. However, the finding of increasing trends in physical disability may further imply that the success of public health efforts such as polio vaccination could be outweighed by new challenges stemming from rapid modernization, industrialization and urbanization in transitional China, such as workplace injuries and other types of injuries. 34 In 2004, about half a million industrial fatalities occurred in China, a figure representing one fourth of the fatalities worldwide. 35 Therefore, it is not surprising that workplace injuries have become a leading cause of disability. Since the 1980s, large numbers of rural residents in China have migrated to cities to look for jobs. 36 These migrant workers are at high risk of suffering workplace injuries that may result in disability or loss of life owing to a lack of labour force experience and to high financial stress. 37 Once migrant workers are disabled due to workplace injury, they are more likely to move back to their rural homes because they become socioeconomically disadvantaged. 36 Since increasing disability in the rural population goes hand in hand with a higher risk of physical disability, 21 we speculate that injuries to migrant workers may be more or less attributable to the observed increase in disability in the rural population in China. However, we do not have sufficient data to confirm this speculation. Future research may help to determine whether workplace injuries have a greater impact on the rural than on the urban population. Nevertheless, the changes in causality found in this study underline the importance of continuing public-health efforts and developing specific programmes to eliminate various causes of disability. The reported time trends in disability and the epidemiological transition to different new causal factors for various disabilities are expected to occur in settings in transition where health-care system reform, rapid economic growth and population ageing are taking place, as they are in China. The current findings may trigger actions to improve prevention and treatment efforts worldwide, especially in developing countries in transition. Furthermore, the findings point to the need to combat emerging challenges in addition to securing the success of populationwide measures such as polio vaccination. For example, occupational disability in China may be reduced through sustained commitment and initiatives to improve workplace safety within a framework of primary prevention (e.g. job training and safety education), secondary prevention (e.g. workplace hazard identification and prompt emergency response) and tertiary prevention (e.g. pharmacological treatment to delay complications).
The definition of disability and its operational measurement vary greatly among studies. [7] [8] [9] [10] 23, 24 In studies that rely on self-reported disability, uncontrolled factors such as different levels of participation in disability education and intervention programmes may influence reporting behaviour. Because the current study used medical confirmation instead of self-reporting, its findings are probably robust against this possibility. Moreover, this study was based on two representative nationwide populationbased surveys with large sample sizes and standardized quality control measures, resulting in reliable prevalence estimates with small sampling errors. 2, 13 Although the 1987 survey used the International classification of impairments, disabilities, and handicaps 38 and the 2006 survey used the International classification of functioning, disability and health 39 to classify disability, both surveys employed the Chinese word canji, 12, 13 meaning both handicap 38 and disability, 39 which is consistent with the definition used in this study. A detailed comparison of the methods used in these two surveys is available elsewhere. 22 Many factors could have contributed to the observed changes in the prevalence of disability, including a reduction in risk factors and changes in the availability of social security programmes among different populations, since such programmes provide people with the opportunity to get appropriate treatment and avoid disabling outcomes. 40 For example, the fact that fewer rural than urban residents are covered by social security programmes because of the hukou (population registration) system 4, 36 may have resulted in the urban-rural disparity in the prevalence of disability observed in this study. However, the use of cross-sectional data limited our ability to investigate the possible underlying causes of the observed trends. Survey data included extensive demographic information but lacked details on exposure, such as access to medical care. Thus, to control for exposure instead of person-time we used population-level exposure, a somewhat more robust approach given that dramatic changes have taken place across the entire nation. The significant change in the overall prevalence of disability in China may therefore reflect the social, economic and environmental changes taking place in the country.
Conclusion
Although overall prevalence has dropped, the absolute number of disabled people continues to increase in China. There are disparities in rates of disability among certain population segments and new causes of disability are emerging. Thus, the health-care system, the community and individuals themselves are faced with an increased burden of disability and new challenges. 
Résumé
Des tendances de vingt ans dans la prévalence de l'invalidité en Chine
Objectif Evaluer les changements dans la prévalence de l'invalidité en fonction de l'âge dans la Chine снижение на 1,5% (СГПИ: −1,5%; 95% ДИ: от −1.7 до −1,3), а среди городских жителей -среднегодовое снижение на 3,9% (СГПИ: −3,9%; 95% ДИ: от −4.3 до −3,5). Несмотря на значительные понижательные тенденции в численности инвалидов с дефектами слуха, речи, зрения и нарушением умственных способностей, ежегодная распространенность инвалидности вследствие соматических и психических заболеваний, скорректированная с учетом возраста, выросла в среднем на 11,2 (СГПИ: 11,2; 95% ДИ: от 10.5 до 11,9) и 13.3% (СГПИ: 13,3%; 95% ДИ: от 10,7 до 16,2). Вывод В Китае с 1987 года распространенность инвалидности, скорректированная с учетом возраста, в целом снизилась, хотя в зависимости от типа инвалидности наблюдались противоречивые тенденции. В свете этих результатов необходимы последовательные и целенаправленные усилия по предупреждению инвалидности в Китае.
Resumen
Tendencias de la prevalencia de discapacidad en China a lo largo de veinte años
Objetivo Evaluar los cambios en la prevalencia de discapacidad ajustada por edad en la China de la transición desde 1987 hasta 2006. Métodos Se utilizaron datos de sondeos representativos a nivel nacional realizados en 1987 y 2006 para calcular las tasas de prevalencia de discapacidad ajustada por edad mediante la aplicación de los tamaños de muestra adecuados y mediante el ajuste directo de la distribución por edades de la población china en 1990. Las tendencias se evaluaron en función del porcentaje promedio anual de cambio.
Hallazgos El número estimado de personas discapacitadas en China en 1987 y 2006 era de 52,7 y 84,6 millones, respectivamente, lo que a su vez se corresponde con una prevalencia ponderada del 4,9% y del 6,5%. En promedio, la prevalencia de discapacidad ajustada por edad se redujo en un 0,5% al año (porcentaje promedio anual de cambio, PPAC: −0,5%; intervalo de confianza del 95%, IC: de −0,7 a −0,4) de 1987 a 2006. No obstante, en promedio ha presentado un incremento del 0,3% (PPAC: 0,3%; IC del 95%: de 0,1 a 0,5) al año en varones y el promedio ha sido del 1,0% (PPAC: 1,0%; IC del 95%: de 0,8 a 1,2) al año en residentes en áreas rurales, mientras que en mujeres se observó una reducción anual media del 1,5% (PPAC: −1.5%; CI del 95%: de −1,7 a −1,3) y en residentes en áreas urbanas la reducción anual media observada fue del 3,9% (PPAC: −3,9%; CI del 95%: de −4,3 a −3,5). A pesar de que las tendencias muestran un descenso significativo de las discapacidades auditivas, del habla, intelectuales y visuales, la prevalencia de discapacidad anual ajustada por edad de las discapacidades físicas y mentales aumentó, en promedio, el 11,2% (PPAC: 11,2%; IC del 95%: de 10,5 a 11,9) y 13,3% (PPAC: 13,3%; IC del 95%: de 10,7 a 16,2), respectivamente. Conclusión En China, la prevalencia de discapacidad ajustada por edad ha disminuido desde 1987, si bien se encuentran ciertas contradicciones entre los tipos de discapacidad. Estos resultados destacan la necesidad de contar con iniciativas continuas y concretas para prevenir las discapacidades en China.
